Engineering of a sulfotyrosine-recognizing small protein scaffold for the study of protein tyrosine O-sulfation.
Protein tyrosine O-sulfation is considered as one of the most common types of posttranslational modification of tyrosine in nature. The introduction of a negatively charged sulfate group plays crucial roles in extracellular biomolecular interactions that dictate various cellular processes, including cell adhesion, leukocyte trafficking, hormone activities, and immune responses. Despite substantial advances in our knowledge about protein tyrosine O-sulfation in recent years, our understanding of its biological significance is still in its infancy. This is largely hindered by a chronic lack of suitable biochemical tools. We seek to meet this challenge by engineering a small protein scaffold that can recognize sulfated tyrosine (sulfotyrosine) residues with high affinity. In this chapter, we describe the directed evolution of a Src Homology 2 (SH2) domain to recognize sulfotyrosine. In the first part, the design strategy for the phage display of SH2 variants is discussed. In the second part, the techniques required for phage propagation and selection are described. The evolved SH2 variants are characterized and validated in vitro through fluorescence polarization assays. Finally, the evolved SH2 domain mutants are applied to the visualization of sulfated proteins on the cell surface.